PAT-NO : 

DOCUMENT- IDENTIFIER : 
TITLE : 
PUBN-DATE : 



INVENTOR- INFORMATION : 
NAME 

ASAO, YASUSHI 
TERADA, MAS AH I RO 
TOKANO, GO J I 
MORI, YOSHIMASA 
MORIYAMA, TAKASHI 
NAKAMURA, SHINICHI 



JP02000010076A 
JP 2000010076 A 
LIQUID CRYSTAL ELEMENT 
January 14, 2000 



COUNTRY 

N/A 

N/A 

N/A. 

N/A 

N/A 

N/A 



03 

ni 

w 

> 

i 



S 
5 



ASSIGNEE- INFORMATION : 

NAME COUNTRY 
CANON INC N/A 



APPL-NO: JP10177146 
APPL-DATE: June 24, 1998 



INT-CL (IPC) : G02F001/133 



ABSTRACT: 

PROBLEM TO BE SOLVED: To enable high-speed response and 
gradation control 

and to obtain a liquid crystal element having excellent 
animation image quality 

by tilting the average molecular axis of liquid crystals to 
one side from a 

monostabilized position at an angle meeting the magnitude 
of impressed voltage 

at the time of voltage impression of a first polarity and 
maintaining' the 

monostabilized position at the time of voltage impression 
of a second polarity 



which is a reverse polarity. . / 

SOLUTION: At the time of voltage non- impression, liquid 
crystal molecules 14 

array stably approximately along an average uniaxially 
oriented direction 

(arrow make R) to one end side of a virtual cone 15 which 
executes switching by 

the voltage impression. When, for example, the refractive 
index ani sot ropy 

possessed by the liquid crystals is defined as 
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*>©-7?©*#$£i:ft0 (£$S<bU , **'J£# 

[0 0 2 4] WTICC©*5^bSS(C-P^T^(*fi«?(C 
i^a. Ch-SmCMS*jaj£**ffi B ^l**4T-tt, ± 

if ©«t o izm&mnftt -iiE(fi)jaia^(Sj ti» s rnTE 
>±> aosfiffiic^fTiois 2o©#?<i©£ -en-? 

flU 1 v U 2 fc Lfctg£, m^?txfr-X(Dft?{iLBi 

<oo*>. -tfiEfifflg^ftfcwft-fftaM^utftfSS 

ft *) 5R$5£ttAM8tl-5 C £: JC ft 
[0 0 2 5] LA>Lft#eK C©-®E(S|SaS©^S 
(A) jWED&<-t?D»c:jSi>Jg££<g£3-3fc, -f»E 
fa&«#ftt»i£*i£ftfc©ft*S©<iOHfc: < fce,t\ U 
l£U2©££tt (jK^>j,-*ju) (cMSttjieftfto 
ttft-*5 (04(a)) o Lfz&sX. Ch-SmC'ffi 

^wnmrzztifsii&x&Zo 

[0 0 2 6] ftlx-tv -!4ElSj«lS«rffiUTl>2.*©© 
*©8S*«+aT?ftOt§£- (04(b)) % Ul tV2iZ 
ti^X*?>->*)\,lZg8ifi&£.{^ JR$Stt^fll> 
CtlCftS. LiPLfttfe., C©04(b)©«.®r-I±. 
S^cSO-Sffl^^STIiASti©©, *-?-^© 
tt® tCH L T * ¥$Sft El6)#8! t L T SfS t i Z t lc 
ft*. Cffl^ftEifiittSTTMi, 0qx«=ft»i£;S«ffc: 

tfean^^So o$fK c-5 ufe+«-ft*sstt*sii« 

^pssi»]a)6»B» t ft a ^ i: a e> n s. 
[0 0 2 7]-*, 04(c)t^tJ;^{c-«aEisi«aa 

<Dm&l3t:+fHZ&<*ZZt£±>). *P$SftttSi© 

[0 0 2 8] 04(a)«C*j^SjK$^i^^^- 
P?g©S*t§iLTI±. fS^«^^-b;H8fiE«ct,« 
#LT${brSi:#^c>tl5„ SttWtliC© 
i*;u^-KS©S^li, iftg^a^^OUi^SS 

m&tiL^xwttztmmztiZo LJt^or, «si$ 
SttS^SLftiaejus^^aif-rsfeftictt, 
rtsuss«fi*«*# < ft * i ^ -b^au-r s c fcx^. 

^3f—B§l©S5£$& 6 <p S5SLT&< C i:* 5 

S^L^. fi»li«, ElS|»JaiSi:UTtt«ISti©+»B 
i^tf'M S KE[^K*±TS5S«t:EiaL,T*5<Ci:<»s 

[00 2 9] 03 (b) C^f Ch-SmOffltel£© 
^> 0 5tr^t.i:3C2iiO©Sftotflaei*|q] (L 
N1SVLN2) S^^/^f-y^JifSiiAJJfjfigri 



(7) 
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n«±ie05 (c^-r«t -5 & 2 -3©^^ 9 * ^jugga* 
[0 0 3 0] mc, ^wcm-sv^-cjas^t: 

t t;i/rt©^g8attcfi 9 3 tmmzmt 

Zt££r>T. mSC*t2 o©JItgig©-? *>-£©J§ 

^!SS^|Sl©r*x*(Sl36s-Si:^a^^iCL, 
f 1 4 S(Sg3-> 1 5©-xy ^Cf -£ 
'J S mC«ffl©Efi#ffiS?# Tl> 
•5. C©rtSPSffi©SO©^fe**i:L-C, 

1) Ch-SmC»XliI-SmC*ffl4£^©l«(C-«© 
££GS C 1 A 11 1 nfr© D C SE £ 8J2JD * 5 . 

2) ±T-#©£t6CJS&a#a^&SE|qJ&*ffl^ 

3) ±T-*f©gt6©Elii|J8©«Q ! 3It£ (ne>«Jft*?K 

5k>^i, uvimireoASftft) 

4) ±T-W©S«©ffi(RlS©TJ&t:i9:ltS®©Ka* 

•rn©*®S:ffluT*j;^. 

[0 0 3 1J &£. 1) KotSDCWiJO^ftilLTJi, D 
c *g^H9ifln-r * C t (C <t o -^^©-tfCSfclStf 
is3-htZZtt:&l1Ztztb£.. DCttCh-SmC* 
fflte^XttI-SmC«fflfe»j6«IC*^T. X**^ 
.» 9 JlCflAfc-^fllcffl* *fe»lc<&gJ.-3g/hK© 
WSD«fflCfcir«)T*5<Ci:* J *f*L^. ftttfcJC 1 0 
0mVW±, 1 0VWT©eHT-©DCSffiS9JJn-r* 

[0 0 3 2] ±i*Lfc£5&»g#8XV±S2 2) ~ 

[0 0 3 3] ifc^-e, *#l«©«flSt*©E|6Jtt!& EP 
<fc 5 & S m OfflT-fflJUSigO-tffcfffcW 

1 4 (DKfcmWUZ^X® 6 AWE 7 

-> 1 5f*gT-©fflS#^©£l&lCOl>T©*7 r .'K 07 
T-ttx ^ISf«S©-tr;K^-C©ElS|«S8t:ooT, -b;u± 
ffifcfcJifc®^ fflSA^J!./:®^ <5.«n->lSB^ 
©BKtafeB^-Cffltf saw LT U5„ 

[0034] 06 (b) iZTfitJiottn&mwm^ti 
v»Ttt»s^i 4tte<f¥^-«aEfpiSD.a*(6i 

R) Cj&oT. MofflS#?A«Sff9lfiDt:«t»)^'f u/f- 
tEfjra. Z<0. fflS^l 4A«(SS3->1 5©x 



3° WT) T-&0fSS»?l 4©7"Uf-;i'hfti) s fii«>T 
/Jt*H«£ (07 (a) JC^fElRjttS) > fcS^ttX 

v9 jf«j@^»7 r 2/^i/x;i/7flSigr-*o> a 

7 (b) tc^-fEfitt®) tfti^ni. 
[0 0 3 5] ICt, -ttEAfflS£l8JR£fi#««>- 
£ (P) £-S2tffcf d*xzi;i,|2I6 (d) T<C-fe^ 
£EEL/?$^£i8i§*3fta£®®©tt®KLTBitt 

[0 0 3 6] * LT, 0«Jxlij«gffl*t-SS#r$^tl 
An, -fe;MP£dfcU And£5J&#©2#© 1 «M 
SeiCl&SLfeii^ ±1306 (b) C*f«fc ? &El6) 
tt»C*fU M§-©fiH4 (|S|0©t§SiEffit£) ©SE£ 
9lJ0Ufei:#lciiE6 (c) iZmtltS^ mmft^l 
4tt, SE^WJHlR©(ag(CWU-CSE©®<iCif>U.fc 
fifteen- U-f'?f>7) -r-5. ^©^^©ftK 
lif5Jto«E©*#;?lcjSi;fc *>©££*<, ±1531 
-©«ifxi:i28Hx©3?x©fiH4 (|S10©t§£Seitx) © 
SESriTOxfefctCte, »g#x 1 4 liSEJlWlJDfci: 
^©{aBttirS^. Sff-©fiHx (Efii 

ti) ©SEfcEMDLfciiilctt, *0>Q.E.18inmifiX% 
< «:5tC#^-tr;K^©«[gg|J«-«raiit53taA«a^fl«J 
(c£{tL"C*£<&!>, 1 4&<R®o-> 1 5 

rt©fft£ffl«8li:&ofdSg(C, £ESt8lDaB$©aS§#fi 
©*g<*fcgfcg&£g*8iSjfca#*#<=>*i..So £©s 

©£3:*t8£ix.&. 

[0 0 3 7] CCt, «^«06 (d) C7f**<fc-3&- 
«©<S3tfi*ffl^S®^ jEfiiixSEWttl^KltSltSTft 
4©S^;uh©«SHc*jWS, SEJSBJiiOfiS 
©aS^? 1 4©(4BSS«PtLfe?-;i'h©ftffiA»4 5 
° ctO'J^^li^Ttt, JSS^Tl 4A«(SS3->1 5 

«Stt*EffJtoB3T-©g*ai§3tefii>«$f>fta. ± 
IB^;H»©ftfiA«4 5' W±T-*S«^t:li, 

l 4«i(gSizi-> i 5©x.yj;©rtffiilt:fes«ft:*j^ 
EfiSixSEW*D©l«©g^:jSjl)fcad«?#f>n5. 

[0 0 3 8] ±^Lt«t9'cC«[a»^©X^ 7f>7f 
a«:*1-^©SE (V) -Jt©j8ia$ (T) «li© 

mt U S^lcg^2ii*A«f# 6 iiSti^©^ ©W*0 
8tif. E«Stt©SE9lJniRt:H:-f ©mEfiltli&oT 

T-§*2i§*T i -A'. ©fiif$©flEff/ni^t: 

r, -v iz-&-3xt>&&mttnE.mwmmtmmizo 

[0 0 3 9] *«Bfl©r«S^©@6>Rlf7(c,Tx-rJ:3 



(8) 
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***-i:LT81ffo**, HSti^SEWMHffl, 01* 
#08 «C^-riEfiitt{HOSE^lin{c<t £#34Sgftf4£ 
««taWBi:, i2e«0BEWiD»IHk 0y;Ltf0 8C 

Jt&H2@B8««:fflt^<i:*lliiH©(Rl±Ufca[a* 
[0 0 4 0] *^r% *«^offis«^©ieiajttsit:*3 
7n>Ba****EAtt»ft«v*TIMI*-*. A> * 

So 

[0 0 4 1 J HlXt^KS-rSSFLCXCEAflUB 
T-li, »Bfl^l 4tf3KS^ttSH*X-f 

5, «*KH6C**\fc$fcEAtt»Ttt, BBa?l 
4 S S F L C -CCDJKS^tfx > •> * toto-fitiS K jfiC* 

[0 04 2 J C<Dx*;u*-pft§ (4t^>^ + iKr) Ott 

[0 0 4 3] 09 (a) RV (b) teSSFLCCfct* 
4»*SEfiP«UBT©*x>5/ + ibOtt»*C 1EA* 
Six C2E|pJ«@©*^^Oir>T^Lfe^CD-e*So A 
1 A 2 liJK$^«ffi©*^^ttSC!>^x > > * 
Sto cfte>0<fcD^*frfc£?C. ClEfSk C2E 

So SSFLCC*t>TClEA"C»*«^ »S-S 
Bftfl?0ttB#7aN&Al*C 2EA?ft*«£J: 0 
fe**<ftft£A (02 (a) akif (b) CfcftSSS 
#ffltta®MB#!H> . x*;u*-^S(D&<**B<& 

So 

[0 0 4 4] 010 (a) (b) CHU 

*C1EA«B* C 2Efl#ffi<B;fe*fco^T£^Lfc 
Bllt SE»iWfllT-©ffl[S^©*x> 
(06 (b) CD«£) , B2tt-^gfi(DSff 

© want jl s B*** h r-vm&ft^cDXT >*>*)i, 



(06 (c) ***o 

[0 0 4 5] laoSSFLCOi^tSLfeiiftC 
1EA, C 2Efpji:^o«SSttffifflOx^;i,^-^g 

lEAtt«t*j^Tttw 010 (a) (C^tJ: 
oic> jRSS*x>^-^^©-* (Bl) #H«t:$£ 

jflSEtss^^ttB^-w-r-^ic-rsfc^, an 

*S-S©*x>'>^;utjax.&BR«c^aR4EA 

ofc*aitofi»E*»fcfc*Ci:ffft*. 
[0 0 4 6] ihCMU C2EAtt«Ttt, WZfcO 
SSFL C-CfcSB^eOx^^-WB^fi^C 
6, 01 0 (b) C^-fct^C, (Bl) tffiligtc: 

ssfbSfifettffli: ufc»m:* b 2 ©ttJB*-ea«w 

fioh'^ >©^fi£^f**)^^SlE/) 5 II^T-#T^So 
[0 0 4 7] feLtatfeA*^ **Wi<Z>*BB*t*J 
2EA*fflo*Cl:A l HSU*. **t*Uu C1MC 

2*«Ba£i/r^ftEAtt«©«^±, cn^>cD«ftt«e> 

oStB'MRCff*i*fc»t:tru^ h A*««^c 
[0 0 4 8] *«W©aB*?-e«i, =AttfMnA®« 

sac J© u, r « (c e h<de££ t u t*t> K^&m ? n * 

tli, e«»^eil©EA«»«:«*Lfe»4>HIH©E 

?EA^9iB$nT^«&^ h?«®©®s©ks*s 

[0 0 4 9] Eft 
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[0 0 5 0] Zt\t>tZT<)isZ&. svrfflSWTt: 
ggtSo «££iftto>$cffiif*g*o£&«aai!g 
?ic»uTHftist*wflDU tansicqjiiDaff, mmvat 

*tJ:3k:, -£©&tt©g#ic*rUTttjfe:£i£§#?? 

5. C©t#, <£SEi>>*>&£E^i:£tt*Si:§<cffi 
IteftSffigl (2*>±#DftifS) fiimSE*?>«SE 
^i:£fb-f Sidles® £ ft* ffill (St.TtfOfflig) 
©2*M§iI;*ftS©#-gS}T-£>i 1 . oT 

ii> cft^itf^icfi&o^oT i*t:&a$£* 

g*t&SB$£2®$ 1 0 0%i U 8i!$5%Cji-f 

U r = V9sx/VsxtSSt5o c©rffllilW±© 
ZO>®.# 1 tcjS^<<iifSfiffl^tt* s ii<ei: 

«8©**-ett, r©ffi*3w±i:s^L, %is.wmm 

%W £ i: L fc * ©T- * z> . 
[0 05 1 ] ifex t^xUi/^<l&=ft«(6Sffl«C 
fctt*a*,±#»)B#lc:*si,>T2iI*5 0%Cj§t SBE 
SVu, £%TA J »)B#lc:*3^T2jg5f5 5 0%£g*5S 
EfcVdi^gU (Vu + Vd) /2©SE*WiDU 
fcfcSCi:?)5S2o©«S¥gTu CEK Td C%D 
©^Tdiff C3G £#&BJIK*il**bXx , ;>;*-'<7.>< 
-^fcLT^gtS. C©t2x'JS/*ICHL,TI;)U ± 
& © <fc 5 <c §tB&©ffi»BS Cfc l* * KSIilg Sttt: lili t. 

to** 5 0%**8*S.*3J&:*#&<li:&ofc®£ N H 
tttS©B9#f&«©ig«jCBS**Jg£#aa 0 Cftli 

Tdirr go ^s^o^tttjgaw&^ssa^^tt 
<i ! «si« H'j-try y&tzto^xt>mftmiaimifi&&t 

^JttiCltfilfcLTiffflBU 5 0%WTfc:t&;£LTi> 
S. 

10 05 2] **BI©S-©«SJR^T-tt, 7* 

gp-( , *>©i ! FSfii^s©u^;ncas*nTo*. « 

TC©^C-DOTittMrS*«, C©iftBJl*Kfclr>T v « 

+#3Ik -r«ct>%y-t«^>flBfflrt-c©ift«-«i©g 

>WS»©S^KrtT-©HJittTittMu-C^S (g 

[0 0 5 3] 79y-4 h <) ^^-t^KCttii^^ h U 
- i> * + i/ 2 > * D^tf ft * gfi Cs# gg$g C ic 



wDDLfe^cii, m^m^citn^QtLr. q=v 
opx (cic+cs) ^^©s^aA^ns. ki^tn 
a^A^nt^ g«#s©£teaup3&-r *•>©!? 

SB (0U« 1 V U-A, 1 7 •< KS9Pd3) Cfc^Tv 
«SlT-BU!ra$tlSmE«C«t oT-b^rttf -i 

[0 0 5 4] C©gfi©#i&gli, i«#|ii©£$G## 
2xPs, rtge-f * VCHEgfl-tfQtT&SfctfK r 2 
xPs+Qu ew©a^a!)i^ati.Ct(C%5. 

[0 0 S S] H v ccTH^p s ©<Ilii«flEl*o©S<b 

(C$4Lfci$e#&©ffiT-$>^-T\ »S«««!ltt<iT-S 
^ tC^©PSffitliS&S«^*5 0 <g 
»C 5 0 %2i§* i m S «> IC iSHtf^tf -b ;n*3 Ic * H T 
5 0%^getA;i:<gSt5i:s rtSI5S«©«l!;lcar4 

l fc a*^ffiii»att«^ttfi-c sdi:c5©Psffi 

(PsO) ©5 OJJOTMt^S. fib. SSWffiEW±© 
SESr4^e>n.T. ±f«S»^4 J ^'l' f^^^Uta^ 
tt, C©Psffii«Ps0t1?L<^Sfe©, IS^Ps® 
ttx »S«*4tlttg©PsfilS%inH < t^. 

[0 0 5 6] -13. rtS»-C*>©^Eg^Qt(±, 
C9HK<DBngfl> (SESIf^®K) T-M4t5«-C« 
*. 

[00 57] »S©ffifitffltffi^®^, ^ y ^ feffi 

tiijsE^^ssnsfisfc <t or * -b^rtica^r sa?Sfg 

Q resttfS^f 3. TFT*H^lCffi»1-2>t:i!>fcO 6 
0H«ai!l*S!SLfc«-&, 1 7U-AaSF^ttl6.7msT-*. 
i). C©WHrtr, yf'&ffifitffi^lCJiSSEa 

i o%utTc* afcanci*. »g©*«ffi^<is 

5 x l 0iiQcmW± (2x/B-b^-C©llffl[g»«t<i^ 1 . 

oxiosQ) £.t*&$&$>z mm<D8imme& 

3. 5~7, -fe;WJi£ l~2>umi:bT> »S®Ogg 
141. 5~6. 2 CnF/caW J:»). CRRSST-ft 
S) . 

[0058] iSC, ±83©^l*9T*iXtf, gE»T 
ii> TSBtciiiwtS-frofifecSH^EWicj&sciric: 

[0 05 9] JilT, *- 1 v 9 &»fitfiE»lil^©SHt: 
<tSSE»T«:l8Wrs. 

[0 0 6 0] y^>^TSVrtSB-T3r>©IIEg 
rest=Vopx (Ctc+Cs) - (2xPs+Qt) 

fflVrest^ftSSn, dogfcBJj&nSEVopfcctttcJ: 
oTgE«^*HVRi««S#n4. HVR 
= Vrest/Vop= C {Vopx (Clc+Cs) - ( 2 x Ps 
+ Qt) } / (Cic+Cs) 3 /Vop=1- (2xp s + 
Qt) / {Vopx (Ccl+Cs) } 
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[0 0 6 1 ] -Jfitt&ffiil^-f UT> 6 0Hz 

ffii&fflTh 'J^^S© ( 1 7U-A8Jiaiil 6. 7 m 
s) SiSSU i£H©Sifi$££3~6. -fe*J?£l~ 
2>umfcL-C, AMOgSttl. 3~5. 3 CnF/c 
o2) , S»1*SE*:5 Vfc-TSo CfflR, ±5£© tq 
tj ®g*ffittx 5V, 16. 7ms©;<;i>*rt-C-ffli;g£ti 
5QtW5. CCT, 1 0-2 0-f >^1MX©XG 

^-rattoicii, <st#ggcsi±, tisnsc&scLc© 

[00 6 2] «ES8M£ffl»ii Ut^fgfc LT 5 0 %W± 
t LT, ±5$© r 2 x Ps+Qtj li, 3 0 CnC/coZ) &. 

mtlT8 0%ll±ttZt. r2xPs+Qtjli, 1 
2 CnC/coZ) MTiZtZ&g&ibZo 
[0 0 6 3] y-h*>ffl@ (XGA~SXGA 

/^H'fcSSLfcS^-htfVJWIBIiS'M 6. 3u 

s) pgcvopx (clc+cs) ci^wm^aA^T-r 

ho . 

[0 0 6 4] VXt&^tz&o^. Cd Lfc-ftf >«©£ 
f<K ftC r 2 x Ps+ Qu ©<fi£3 0 CnC/cm2) fcTF, 
$f* L<tt 1 2 CnC/cmZ) ttT-Cf Sfc»Cfftg#&Jf» 

[0 0 6 5] *JEH8#6tt> «fJC*S*ifig^*fflai^^ 
;u#te££LT^5{b£«5©^rit*fc:;t§ L8Uic&l* 
Lfcfcc5, *© ri^^^lSfb^iffl^Wit^j # 
5 0 %&.TX-$>tl\£, 5V> 16. TmsCM^rt-e 
$l£;*na§gS!jQt£3 0 CnC/cm2J WTt-rs*-^* 
*. S^CxXT^l/WftftidttOSfttt**^ OXttT 

5V, 16. 7ms©^MfitlS$ft5 
ft«Qt£l 2 CnC/cavO WTCT 

[0 0 6 6] CCt, Ps©*#3fcJ\ i3 4=i)\,mj9tO) 
it$*^x.5CtT-IJ«gat: (0HR+©3Efflf) a 

[0 0 6 7] #&¥6-l 0 5 3 3 2t:tt, Chffl 
-SmC^e#^J££*S#il#**£fflO-t\ SE 

oztvx-ztt^. ttz. ^m&manmm^x-^ m 
Burnt Lx^zT-ftmitsm&zi&ftb Lxmuxts 



£ tact Jit- 7^f^vM^^ 

[0 0 6 8] WT. 01 1 «:#raLT**W©j«S«^ 

[0 0 6 9] IsJBC^-fiSgygTS OTIi, -*t©#7 
r7*^y^gBflfi©if5^«&jfce>&3gffi8 1 
a, 8 1 bRSC:*-f 7^X*^^ffi£^-fi$&8 5 

8 7aM8 7 bRBlC&SLfcfi|j§i:&-pT^.5o 
[0 0 7 0]SS8 1a, 8 1 blcl±« *^iS B B B 8 5lc 
mE*Bl)!in-r5fe«)©I n203, ITO§ffl«Wf.ii 
•Sm&8 2a, 8 2 bifimiUiZ h^-f 7«(ClSlt e>ix 

<t-5t:-^©afit: k y bftammmmz^ b u -^^^ 

tttclEufU §SflflSfiStTFT^>MIM (Hetal-Insu 
lator-Metal) ^fflX-T -y^ >fjit^ ffcfr© 
g«©-®±&£tWiffi;£;i*->fflttftS®£gS:tt7' 
* x -f 7- v h U ? * *fltj® tz 1 £ C £; tW £ L l > „ 
[0 0 7 1 ] mfig8 2 a, 8 2 b±Ctt. i&gtc&UT 

cnc,©»>3- h^Kifrs^wssse^^os i 02, 

Ti02. Ta20 5 ^©«*4^e.%S«6^8 3 a, 8 
[0 0 7 2] MIC, ^gSS8 3 a, 8 3 b±tli, ffi^ 

8 5cgu -t©Ei6itt^*sijffli-r5'<<«iig-r.5ffirfi) 

%mm&4a., 8 4 b*i|ftlte,n-C^4o *>*5ffi|nlSJ 
ffl«8 4a, 8 4b©^«c<t*-^t:li-|ftElSUaS 
&mZtiX^Zo friPZSStt LTIi, fif!lx.«, ^'J-f 5 

S («»Jx.K^E{C^^giA©*(p]) *«5Ufc*ffl, «, 
SlMiS iO?f©KftiBl, S<b«5«rS«(cWL^«(*rS] 
*?.^©ftKT-jKSLt^«l«^©^^K*ffl^ 
SCfctfT-SSo S2lSl»JaiK8 4 a. 8 4blco^^ 

•cii, * ©*m©3tt, sag (-©Kisiffiia^) ©*<t 
^tc«fco, m^boi^i-oiru^^bn (isn^?© 
EiRisiffliKifuSWis-cKuSti^Lr^-r^ffi) A«aig? 

[0 0 7 3] tt, E(6]»]ffilK8 4 a, 8 4b#nfn 
f D % 1 5 «t o iCMtmt 5 -f S C t *«f § 5. 

[0 0 7 4] sifamwmtLxii. >j>tt<t*-u 

A*, S«E[filM* s +«'jgff^nsc:i:A J -«iSE(6i«$i]© 
e©fc%xe>ixSCi:A>C). 0. 0 5nmJil±©^#? 

[0075] x&mwi&ikmwzii^x. m&mmmm 
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©?$S#? ©*«£{b©fc#>t:fcl-ffiE 

fffli-r^^Stfrtffle. (Liquid Crystals, 5, p.U27(l 
989)) CJ;oTtl8£ftT^£o t"&£>*>:3 U^^'J y 
* ffi -c ©fflfil f -J f- 1 ErSlgiSI* i: © h » ^ > * ic 

OEifiJiSSil^^Sdx-^s. *«i8T-fcc©#;t£ffl^ 

Efa&^ba^iELfc^ii^ ■b;n^T-©iai;nft^i: 
dg/p = «5/2 7rfcSg|£?it&£o ± 

^©<SlirtBB€>©SSi:l5|fil{c, <I§#giJ«gcTlC*H>T 

■**l»(EaC9»f-p» (=2tt • dg/0) tfti,?* 
0, p«=p©t#geiRl^SIA-tfD, p»=Ji8IS*©fc# 
E|fi]^SiJ*t)«IS^:-r*) 5 fcSl>»x 5 C t ifiX # •&„ 
[0 0 7 6] **Weii*$^b©fe»t:tt^«:< fct, 
p»S2xpfc&5Ci:#ff£U\, p^lOxptft 

(0 0 7 7] S«8 1 aM8 1 bfct, X^— *-8 6 

8ia, 8i bvmv&m (Wf^) sa^t-a 

£fcSE&WJnB$(c&g#?©¥$#^ffc£S«EfiS& 

sw©¥i9* fawns i: mwtHz m- c r a wu%vim * * 

JSStfS^C 0. 3~1 O/imCKHtr^-rsci: 

[0 0 7 8] tf- 8 6 CAnxTs 1 laM 

4* «r«8©ffl»8ft*lnj±i* :ctf*S/8fJ|g 
S©1SI!&«*4#j!p *> & Slg§fi?£#SES-f 5 C i: * 

T-§a (0^-a-r) . 

[0 0 7 9] ±IS«jg©iaa^8 0T-tt, U-ivtoX 

^©^wit^^s o%uiTT-*nii, gtifcutm©® 

S-e»J&?tt/& Wx«E(fil»JaiS8 4 aOT8 4 b©« 

(b) , B6, 7<c^^-j:^(c. S£E«gi/iD«Fr-tt, a 
ftg©¥$#?«i (»s#^) ^^ig-iftEffiifflafai: 



nswic-aL*^b$nT^aE(°itt@*^u, s 
mmx\t-t5<om>& (ss-©fiH4) ©mEWfinftcEflso 

SE©*iS $ Cj& l;T¥»9^W©*SSfb$ n^ias 

(sr©ent) ©sswiraKjt:ii?as©¥^^iatt, 

«E^83ll0^i:^t:¥l9-fftEl6l5!lS^t||«fl<?lc- 
SU WflDSE©*#i*CJ;oT*>^<il< h U&t*£'5& 

S mC«ffl©fflS^?iJXIS: I ffi- S mC'fiCW^ 
?'J£*t*>©£ffll\ BiiiELitl) ~4) OjUC-t!) 

[0 0 8 0] MC. »a«fi«©»fi(Cj;0, h5MLZ: 

[0 0 8 1 ] UD*T> 7)17,* ^f- .y^ffli^-rfS 
B©/ tt«T? © ^ tf ? f- £ -b + -j 7© 2 © 

[0 0 8 2] C©J:-5«c^<4TlC*^-C, S«8 1 aS 
tf8 1 bffl'J>&< k*-*«t:a3te«*»», SEfSBl 
j&Q©«^T-gl©W§£££J;?lC-trn'£ESU 
injBSCtt, C©J; o^^-il/ hft©a^3&:^b(c^^, 
Wx.li0 8K^-r,to«i:^-C^?©3ljiyfefi (Hi^Jt 

a) znEE&ihcm^7i-a>mic®mt sct^T-t 

So 

[ 0 0 8 3 J £lltttBS?'-CI*. S«8 1 aM8 1 b 
(D-Hm\Z{Z'PU< ti>R, G, Bffl*7-7-<;i/^- 

[0 0 8 4]^, SgJSS^tt, S«8 1 aSO^ 1 

^ EP^S«8 1 aSV8 1 b©l>-rti4)S3ttt©Sfi 

<ts>t) ^seiiLfs^ffliicdj^s^-f mm*. x« 

-*©Sfit:<i3lfi«*lftWfcSStSfflMS*^, EP*.S 
S8 1 &RU8 1 b©^-fixA>-^©ffl!lt:SSffifcaw 
5 t-lb S ^tt-^©SSe(*XttSfiC|ft(* SSMJKS 

siofijtc jt&mitt s ^ -r 7-©^©i> -rnt -r 

[0 0 8 5] *«WXI±. ±iiE©ffllS^^ LTPgii 
^4fitt&1-5Sli!)(il8S*iftlt, ±i*Lfc«fc-3&&E© 
WftDtlJ; »)fllS©¥^^lfi©*^(4g^P>©a^fl<j 

«c^^i-fts©$(b, stffsasB^sjfAfi^a^ 

««1"5Ci:*«T-#5„ rSS3R^©-*©S« 
U T 85 i£ L fc J: 9 & T F T If & M * T * ? -< 7 T h 

[0 08 6] 01 2~ 1 4*#"atx. #«l«©f«Sjjt 
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(0 0 8 7] eii 2 o\ mm?*, msb^mitz 

BX\ -£©Sfi (7^r^7?hUf^Ifi) ©Jgfig 
£ «N>C 83t*J (C * L * ©T & i o 
[0 0 8 8] Ell 2t:^t«fi£T-«i, jftS^TtffiSf 

,-f/t9 lC3!fSLfcjfcSlfUCffl£t-S0®±*¥;5fS]© 

-fM9 2Caf£LfctS«e^8Cffliii-rS0ffi±S££|fi| 
©V-^SSl, S 2-i»«Sl,MCtgjS#^tttS-rS55 
*5 ! fc?C19:tte>ftT*5D> *©&££©Ii3ilc*fj&L 

zzj ??->>r%¥izft£tzmmh ; 7>vzi> (tf 

T) 9 4£VIiSmSI9 5#ifttte>ft-ti^ (m0-eii 
ffiB&(b©fca5x5®£©^Jt&©#£;f;-f ) „ fa %4 
y?>?m?tLX. TFT©ffe, MIM 'OTf$ffll\ 
SC£*T-££o y-h^Gl, G2-I±TFT94© 
f*-hS& (0*tft) lc«8g£*v V-^iKS K S 
2-l±TFT9 4©V-xmS (0jjvt*t*) tCg^£ 
*U H&S&l 5liTFT9 4©KH , >S& (0^-tf- 
T) fCg^£*lT^£ 0 Jtpa»$«J«fc:iH*Tx jtSfl^ 
F5Y^9 lCtO-y-bSGK G2-#0«;U;fifgJI 

e©^SSlRt:|BlS8bTtt«{i^K5'fM9 2*?,, § 
®^ C S § iitrfitSfc: IS t # v -7 & S 

1, S2-t:flU&£*u TFT 9 4 

[0089] 0 1 3 tt x 012 c^-r <t 3 *<m*;h»j8 

m&uz*?m&x-&. tft 9 4&ummmm 9 

5£{lxS7'77 L -i' 7v h 'J^^S«2 0fcttiiS®4 
2£{8x;t*ti6|S«4 0ligfc:. -raifcgJI 
4 9#!*ft;**u iSHSS (Cic) 3 laM&fSSftTl* 

[00 90] rfr-<7 r Thy^^afi20t:oi\r 

tt, TFT94i:0t:7 ,; E;i/77'XSiTFTS:ffll,>fc 
Wtfin*ftTH3. TFT 9 4tt3tf7^5fA>e>J&:2.S« 
2 l±CffMi*tv 01 2 MSG 1, G2™ 

«C«KLfc>7'-ha85 0±C3{b^y;j> (SiNx) 
S©tm*>6&5|ggK (*-MSSK) 23£tfLT 
a-S ig2 4#8tt6*lT*»K Ka-SiJ124± 
**n*a-S i/12 5, 2 6 fc^LT V-*8& 
2 7, >Sffi2 8#SmcSiaLTt&tt«bftT^ 

S. 7I*H 1 2C**V-.X*8S K S2 

-CftttU KU-r>Sffi2 8ttITOKIf©2BflSia 
®tf>e>%ZWmn®9 5£®&L?IM. *fe> TFT 
9 4£fctt£a-S iJI2 4±£^ + *;|/«H&2 9# 
&fflLTH5<, C©TFT94I±, K^tS**- h8# 

[0 0 9 1] Mfc, 7?f-(77h^^iS2 0IC* 



e.ntffi}$sasjas3 0«c«k>)te8K2 3 (7-vnm 

gCfcDffErgg (CS) 3 2#&HJ15 OtMJUOJfJ 
T?Ktt€>*lTHS-. «ftgfiSJ5l;**©a®#*3l.vl§ 

3\ §iP$©(gT-ri.fe«), i t 0K^©3wnaetc 

[0 0 9 2] 7? h 'J7 7£«2 0©T FT 1 

4fiVS£Sg9 5 ±C««&©IZfittS£fcJgP*5;& 
©«J^.W7 e>^J&S^©-UEl6lfflSA«ffi£ftfeRrp] 
£3 2 a^aitenT^So 

[0 0 9 3] -H. ttl6jg«4 OT-tt, *5XSt64 1 

±c, ±sisifii©^r-ttiiise8 4 2, fiVfas©ffiiRi 

ttS§*fclffl)-f 2>&©iB|n]ffil3 2 b*M@J§<*tiT^S<, 
[0 0 9 4] ^ ±i3Hr^ffij§tt v 5lMC«3t«tf'iiSE 

Ltzmmz$>z-pio®jt&r$izm?i$tix^z mm 
■em . 

[0 0 9 5] ±i3«ii©/^^©il58g|5^(c*3l>T. % 

Tx ttfaff4 9tt* 03. 6, 7, &V8lC^-f «fc-5fc 

[0 0 9 6J ft, 0 1 2M1 3C^fj:a)5c/<*;i/«| 
fi£lCi>l>Ts 7>>7-<7-?\-*)txWfiLt\.X, 
Si (p-Si) TFTSIIitSfiSffln5ct#t- 

[0097] BT 13 t*^-/<*;Kz>®^gBfl-o4?ffi|Hl8S 
£0 1 4 CSf. 

[0 09 81 01 4MB 1 5 £#raLT±1385ii©r£ 
!!MI?«C:fctfafti4£*iJfflL&7'*x-f 7Th l)7Xg 
IftCmx-ti^S. *«^©»SSSC*5«tST^x-f 

7v h 'J 9z®wix-\t, mz.\t-®mizti^x$>zia& 
z%M? ztztoomm (i^u-a) $igst©7^-;i/ 

K («^.tt01 5t:*tl FSV2F) (C^-iiJU C*V 

®*JfM-r^. felTtli, «gJ14 9A«08t:sf«td 
&jfc^#fi*^-r«^ic*j<*s 2 7 ^ -ii team ti 

tzWlZ-o^XfflJItZ. 

[0 0 9 9] 01 5 (a) l± s -mmiWBLtzMZ. 

SSE€:St. ±86«iS©fcil8BTM±> &7-<-;UK 
h«G 1 . G 2".*^xli«8Jg«-eSlR$*l, 
— y— hJSU±S!RJ8igTonlC*}i'NT3rS©'r— hSff 
Vgft«g]i!in?*i, y-h«®2 2JCSEVg#/)Dt)»)T 
FT9 4ifi*>K&£tj:2 >0 t&HDV-h®1fimtR2tlX 

^zmt8izmMtzimiRm®Toff(z(t'/-b®m2 

2 £ME»mt> e>?T FT 1 2 ttgjfcfitttffi (*7« 
S) fc&O, ToffSfc:^©l^-©y-h«lAJii|R$ 

ixxf- vfm2 2(cy- haEVgi«B]/iadna. 
[0 l oo] 0i 5 (b) tt, SKilS©tSfflfi^» 
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(V-*©) CWtiaZtlZnEEV s&Tfito El 5 
(a) T-*t«fc^Ca7-f- J il/KtS{R«HfflTonT-y- 

•••ft>&V-;HM£2 7C. f?r£©V-7SE (tSfflfi^ 
£E) Vs <g^S<4££ii®gI4 2©m(4Vci:* 

s) ifimnasnzo 

[0 10 1] CCT-, 1 7U-A£«fi)ct*8-©7.< 
-;i/H (IF) -cii, S^iiStcSiiSnstBSx «A 

tfffl^ asuiccs u fc 0 8 tc * * «t *> uns. -aa$*s 

(2ii*) K^UtU^VxCESttCDV-^SE 
(ttMfi««E) (S$S<££fta^8I 4 2 otli v c 
fc-fS) ^HlAO^na., C©RK TFT 1 4&*>i$M 

•ctbztztb. ±&v-znm2 7icwjodn5SEVx 

tfKU-f >®i 2 8 *^LTilSRSS (9 5) CWJD;* 
*U ffiSSS (Clc) 3 l£tf«8SS3 2 (Cs) IC 

offt*t>TTFT 1 4ttSffi«i tf?Vtm) tttZtz 

», zoimummti^ ag-tr^ (fcggscic) 3 

1 RV&&®a ( C s ) 3 2 TMiSiRMa Toirt?3E«i* 
fit, ^KliJSifc:*5«7a*gJI4 9(c33i7.f 

-JUt 1 FtDSHFa&fflLTSEVx^WilHl^nSo 
[0 10 2] &-<T>? 4-)\,Y (2 F) ©aiR»J 

STonm s-©7-f-;pK 1 Ft&m&wmx-n 
nmmmonmmvx&Gtzv-xnE. (-v X ) 

tfV-^Sg2 7lC5lfiO*nS. Z<Dm. TFT 14 A* 

# 0 , mmmm 9 5 cse - v x a'Win;* n 

t« fSUSS (Clc) 3i;RO t «ft£fi3 2 (Cs) t 
3i£S#&<*ft> ®*«Mi©Sttj!>MiSi8«^SE-Vxfc: 
fc*. &1>T* ^SftJBIHITofffcfc^TTFT 1 4tt 
SSfci (*7«<g) i:&*fc«>, 3©#aiR»IBSCtt, 
MS-fe^ (iSgSSClc) 3 lM§^§a (Cs) 3 
2 T?ttS««BHTon-C?E«* ntS^^Sa? nttt® 

£«t#u «E-vx*»«^?ns. *lt. ^iossi 

K*5ttai8gJI4 9C35 2©7-<-;i/K2F»IHI&ffiL 
TSE-VxtfWiDSftS. 

[0103)015 (c) tiu ±i£Lfc<fcd&MiSiIijil 

®«asssv«i#sat:ii(»c«^sn«s@4 9(c 

BUJn3n*«EfflVpu4. 015 (d) ttgggjR-e 

©ascmsojfc^/ss (aag&gjs^L-fcig^t?© 

*2J6S) SrfitsCSJC**-. (c) lc**-.fc5C, 2 7 
1 F5V2 F&aCTWail8Eli5^CgStt# 
SfSUfeCWfflH-U ^ (*&#<!) VxT-Si. - 

(d) C^fJ: -ptciS— 7 -r — ;u K 1 Fftt, 08 
K*T#£Cg-3l>TVxC/StfcteIB£*tt© (Sii 
Jtfi) tfffe.tu Sr7-f-^F2Fm -VxtJ; 
OiSiaASJPUfflflCO U^l/fcifc*. (<EoT\ 171/ 



-A£fcTtt. TxfcO£¥19LfcjSiajfcSft»?#f,#l 

•So 

[0 10 4] ±iELfcJ:-5&7*7 ; .< 7? h g^Xffi© 

ffl#iz-®mx-$>zi"<)i><Dmmm*$:. itsi^aafti 

ffl^-7-f-^ Ktfi^Sii^S©^^7.<-;H--(c^ 
«LT«W9Cff^fc», B#sa§gCl$#5 0%WTi:& 

£* S-SVI-7 4 —)l> KTloJfiS© U tjKDSEi&'fii 
t£EteLT»g)I4 9Cq]JjD£ftSfctf>, »g)14 9tC 

nmz %))sa$ tiz ns. &&mt2 ftsg©&{b#B&it t 
*• 

[0 10 5] ±I3©^*-XA©fctt, tf«<I^SEV 
U-A-eattH*-C»J:ii:r*B(fcflHB (MfflH) 

[0 10 6] 

[ssaseyj (Hffl^i) 

(»S-b^©f^K) a9§£& (Sfigffi«lcm2) tUT70 
0A©IT0K*J&8Lfea$ 1 . 1 ©-*t©#77g«i 
t««Lfc. ^Sfi©a^Sfig±lc. TFTElRlKtLT 
ftl5©SE-7992 (B£fl55M±K) £7tf>:3-hi£fc:<fc 
91ft*U--eOtt, 80 o C5^©H5S£*SIS:fi : '&:-3fc^ 2 
OOXITl^HliniBt^iffiLK^ZOOA©^';^ 5 HttK 
Z®tzo «t*5, C©ElRjK*ffll>fe-b;Kft:TFTfflii5 
UliS»a»fit LT?filS©KN5 0 1 5 LA (*-»Vtt 
H) *aALT-<3r>fi*«3^Ufei:C5> ffl^KlfJil 
Tk4oT^fc. L-fetfot, C©ElRlffi*»e>©^«S!1 
W ^■i'Cftatt^^fcsfi^nsci:**^, Ji(T©Slifi 

09 C*5tt S ^««5©fili±T SIS«fi s #©# r S ^Ptt 

[0 1 0 7] |g|t>Tx SKS«±©*U-f 5 KBICWU 

t -WEfRiiaa t lt ^ -f o £ <k a 5 k > 

JEUfe. 5K>^ffla©Sfefftt, Sio ©D-;HC7--f 
d> (KF-77/«AR) *flfi0^fc*fe7t:>^a-;i,* 
ft>U&*&0.3 , aOSSlO/seCv HteaiOOOr 
po. j£0@»4®i: Lfco 

[0 10 8]«|t>T, -JOMitX^-kL 
t, ^ttgl. 6^m©i/'J*t:-X*SC3()iLx SS« 
©7tr>yjaS75(^tfS^t:S¥(T (7>^t5l/iW) 
i: & S J: 5 fc: U-4tMt»r (1. 55>u 

0) a*n> (mmm<D&-k)u) smc 

10 10 9] C©-b;w©Jfi®«f(fi«M CJ^t 1 - 
v3» *TI3»ffiCJ;0ffl^Lfei:C5, 0. 08niDl; 

[0 110] @«fffl«H CJ^^-i/a^) ©tfltfgfcm 
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[0 116] mz. Z<D&&£WL>)thL, mfco&frx 

[0 117] (r^x^f 77 h »J^^-b;l/COfffi)c) ±12 

^F'J^iSkU -JScDSfitR, G, BC7)*7- 
THJ*X-b» ^RLf:. fcfcTFTid* 

tt**M/-$;*+7i^*>a (cs) tt**©«B0S 

M (Clc) <05<Si:&3JtSfc:»SLfc o EffilMXttl 
0. 4>f>3% a«Rtt800x600xRGBi:Lto 
[0 118] (ttAfijSftOHH) TE*attfb6fc* 

[0 119] 

[« 1 ] 
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80 
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F 
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5 


5 


5 


5 


5 



10 120] ±Etta««ftA~GO«tt'l9.><-»fcl *«*3g*?. 
T^^ffltP?>©KS^fflfflte^Sas* 2 C, Tc-T=10 [0121] 

•cfcisttsesaH, f-;wha> smc*i§T-«De>-ti-A,e-.y [g2] 











2 
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B 


c 


D 
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F 
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100.5 


113.7 


126.6 


133.5 


139.9 


146.6 


149.9 




63.2 


60.6 


59.8 


62.2 


64.6 


68.8 


72.8 


Cryfcf* 




-12.3 


-1&6 


-16.0 


-11.7 


9.7 


iai 



[0122] tg3J 



£ 3 





A 


B 


C 


0 


E 


F 


G 


(nC/cm , ) 


2.7 


2.4 


2.1 


2.1 


1.8 


1.6 


1.7 


r ) 


25.3 


24.5 


23.7 


23.9 


23.8 


23.7 


23.1 


SmC*frc<P&th<, 
bV* (urn) 


20H± 


20KLh 


aoELt 


20 fiU: 


20JH± 


20 H± 


20 &± 



[oiii] «hi*, Ra£tt*-*Mf£is« aas 

So 

[0112] astt, xstfto* (mmxtt) -cu-tr 

[0 113] mKtommtt. «©J:at:ffo&o 

[0 114] 7 5ft©IT0«Efc, EfflB«ft£<Z)B* 

a*i:EfilHTift©aH«f(DK«*»<fctf)t:ff'3 (/< 

[0 115] CCt\ A«»ffift0* 0° C-fe* 

to C<0fc£<DS9£;iW > Hi 8 14W > h£8B£L* 

* 1 
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[0123] iii&ora-kz-cttgiisrz&mm-bfr 

(1) RVrtTJ^hV**** (2) ©**£«§ 

?V>7M (1) ~G (1) , A (2) ~G (2) fc^KL 
fe„ C©ftfi)©BS, Ch-SDC*ffle^miaiC*5^X-3 V 

[0124] 1 . IE|6]#!g 

H^^TMUA (1) ~G (1) ©SSCEfSJttffilCOU-C 
[0 12 5] *©££> mB8tb#7Z><7l3fai:mi¥- 

[0 12 6] 2. =8«(S£ 

>7>A (1) ~G (1) £.-o^Xt)\'*2u7.--3)\>TX 

[0 l 2 7] cnCTc-T=lO°Ct:i3^T±5V, 0.2Hz©H 
ftjS*ffi!H)Lt^©^(t.§«:S»lf -Si:, iEfiStt^© 

t&Stt®£E«s*±»f * t * ntift cx^css^a 

* s liilOL-CU<©t:«L, -£flfiH4^©fSgT-tiU S 



[0 l 2 8] Sfc, iEffittSESHWOLfcttSI (GH 
^) *»f>8E£«)Si:, Utt^lS*] U-f-;f>^) 

^©jg^+fV^KC^l^Tty^tt^S^^T-ji^l** 
9©fiflfflliW&(C#ELfc^*Sllifc&oT^3. f&fc 

*>4*>±i« o fflsncfco-cjSiSrtStfg^aiifte© 5 

%^CSt5SE$Vs^ £i§fta#g*iiii§3ta© 9 5 
5$E£V95*i:u r = V95x/V5xt^8-r 
at, r©ffiii^-rn©s : F-9->r;Kc*^Tt 5ti± 

[ 0 l 3 0 ] &l,vC; tXx'Ji/^a©l?ffi4f7ofc. 
£ii#S;!> s g*ili&*fi© 5 DXCar*«£E'*Vu; 

ft^T#0B#icfc^Taj§*a#g*:aji#B©5 o% 

ICj|-rsSE£Vdi:J£jgU (Vu+Vd)/2©mE 
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